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INTRODUCTION.
The Grand Trunk Railway Co., coining south from 
Montreal, Canada cuts diagonally across Vermont from the 
northwest to the south east, passes south through central 
Massachusetts and Connecticut to New London on Long Island 
Sound.
Desiring to enter Providence, Rhode Island, an 
extension from Palmer, near the southern border of Mass­
achusetts to Providence has been proposed.
n It is the object of this thesis to economically 
locate that extension.
The location will be made entirely from topo­
graphic maps published by the United states Geological 
Survey. These maps are published in sheets approximately 
20 by 16 l/s inches; the map covering 15* of latitude by 
15' of longitude. The scale used is one mile to the inch, 
and the contour interval is twenty feet.
GENERAL DESCRIPTION OF THE ROUTE.
Between Palmer and Providence are several thriving 
manufacturing cities, which are not on an air line between 
the two places, but which were entered.
First is southbridge on the banks of the Quin- 
ebaug River, with a population of 12000 and with thirty two 
manufactories turning out upwards of $4,800,000 in pro­
ducts yearly.
2Second is Webster on the French River with a pop­
ulation of 11,000 and with sixteen manufactories turning 
out upward of $5,800,000 in products yearly.
Third is Woonsocket on the Blackstone River with 
a population of 32,000 and with 102 manufactories turning 
out upward of $19,800,000 in products yearly.
Fourth is Pawtucket on the Blackstone River with 
a population of 44,000 and with 186 manufactories turning 
out upward of $85,800,000 in products yearly.
Moreover each of these cities is located on the 
banks of a river and in country as hilly as this, the 
river valleys will have to be followed rather closely.
The first half of the proposed extension passes 
through rather hilly country at an elevation ranging from 
400 feet to 700 feet above sea level, while the last half 
is an almost uniform slope down to sea level at Providence.
The New London Northern Railroad,a part of the 
Grand Trunk system, enters Palmer from the north, follows 
the valley of the Chicopee River sotithward through North 
Monson, and South Monson and goes on southward through 
Connecticut. This line may be utilized, but the question 
of where to branch off must be settled.
An examination of the topography of the country 
shows; first, that there is a water 3hed about six miles east 
of Palmer with but one pass through it, which of course will 
have to be used; and second, that there is a 800 foot bluff
on the east bank of the Chicopee River for several miles 
south of Palmer. Therefore, since this bluff is too steep 
to climb the extension leaves the main line at Blanchardvilie 
and follows the valley of the Quahong River, gradually 
climbing up the side of the valley until the elevation of 
the pass is reached.
Prom, here it runs east through Brircfield, then 
follow3 the valley of the Quinebang River and paralleling 
the N. Y. N. H. & H. Ry. passes through East Brircfield, 
Fiskdale, Sturbridge, Westville, southbridge, Sandersdale, 
West Dudley and Quinebaug Then turning north and following 
the valley of the French River it passes through Webster 
When, still paralleling the N. Y. N. H. & H. R.R. it turns 
to the south along the east shore of Lake Chaubunagungamaug, 
passes through East Thompson, turns north east through 
Douglas, passes around Bald Hill, runs south east through 
Ironstone and follows the Blackstone River into Providence, 
passing through Millville, Blackstone, Woonsocket, Manville, 
Albion, Ashton, and Pawtucket.
ESTIMATION OP TRAFFIC.
In estimating the probable amount of traffic for 
the line, the following method was used.
The total population of Massachusetts, from the 
latest census, is 3,003,680 and the density per sq. mile, 
373.59.
According to the latest Report of the Railroad
4Commissioners, the total gross earnings from operation for 
the railroads was $108, 105,772, making $26 gross earnings 
from operation per capita.
The estimated tributary territory was 460 square 
miles making the tributary population 171,856 and this 
multiplied by $26 per capita gives a total traffic of 
#6,186,000.
Since the proposed line parallels the N. Y. N. H.& H. 
R. R. for about three fourths of the distance, 65$ of this 
was taken as the amount of traffic that will be gotten by 
this line,which will give a total estimated traffic of 
$4,020,000 Tier year.
GENERAL DATA AND ASSUMPTION.
In grade reduction and extra distance computations 
the following data was used.
Weight of engine = 200 tons.
Weight on drivers = 110 tons.
Traffic = 10 through trains per day.
Average car weight = 45 tons.
Velocity = 10 miles per hour.
Cost per train mile = $1.61 (from Interstate Commerce 
commission Report for 1910;
Length of division = 65 miles.
Coefficient of friction = 2 2  l/2$.
Money at 6$
Train resistance = 4£ pounds per ton (from Bulletin
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No. 43, University of Illinois Engineering Experiment Station. 
Distance Factor = 50$.
In estimating the cost of the proposed line prac­
tically all of the cost of items per mile of track was taken 
from Merrimans Eftgineers’ Pocket Book.
The cost of track per mile was not and consists of
the following items.
It9m Unit Unit Cost 
Dollars
No. of Units 
Required
Total cost 
Dollars,
Rails 80# Ton 128.00 125.7 3300.00
Splice
Bars
Cwt. 1 O'* 227.04 279.26
Bolts Cwt. 2.83 24.12 68.26
Oak Ties 
1st.qual.
Each 0.80 2168.00 2534.40
Spikes G)wt. 2.20 70.40 154.88
Ballast
Broken
Stone
CU,Yd. 0.56 1900.00 1064.00
Tie
Plates
Each 0.11 2000.00 220.00
Labor 528.00
Miscellaneous 125.00
Total $8274.00
6The cost of equipment per mile of track was taken 
from Lavis* Railroad Surveys and Estimates and is the 
average for the United states.
The cost of deck plate girder bridges waa gotten 
by computing the weight per foot by by Dufour'a formula 
and then computing the cost at $31.00 per ton for structural 
steel, all spans being taken at 100 feet and 100$ being 
added for the cost of abutments.
All curves were compensated, the conpensation 
factor being .04$ per degree of curvature.
The line is laid off in one fourth mile stations.
The topographic maps and profiles of the prelim­
inary location may be seen at the office of the Railway 
Engineering school of the University Of Illinois, where they 
are kept on file.
TREATMENT OF PROPOSED LINE.
From Blanchardville to West Mountain Pass there are 
two possible rotates. The first and shortest route is to 
follow the south shore of the Quabaug River through Fenton- 
ville, cross the valley there and then gradually climb 
the other side of the valley to the pass. The other route 
is to start climbing the side of the valley about 1 l/2 
miles from Blanchardville, and passing about 1 l/4 mile south 
of Fentonville, and keeping on the same side of the valley, 
to intorduce several miles of extra distance before reaching 
the pass. By the first routs a 2.60$ grade must be used 
while by the second a 1.63$ grade may be obtained. Either
7of these grades will have to be operated is pusher grades, so the 
through grade which will balance a 1.63$ grade operated as 
a pusher will be oomputed, and the rest of the line in­
vestigated to see if that ruling grade can be obtained.
4.3^32.6 = 36.9 lb. per ton = total resistance on 1.63$
grade.
110 x .22 l/2 = 24.75 tons = tractive effort.
2000 x 24.75 = 1341 tons = gross load on 1.63$ grade
36.9
for engine.
1341 tons
____ 2
2682.0 tons = gross load on 1.63$ grade for 8 engines.
268♦2 tons = 10$ correction
2413.8 tons = corrected gross load on 1.63$ grade for 2 engines
200.0 tons = wt. of 1 engine.
2213.8 tons = load on balancing grade.
22.138= 89.5 ratia of tractive effort to gross wt.
24.75
2000 “ 22.4= total resistance in lb. per ton.
89.5 4.3 train resistance in lb. per ton.
18.1 grade resistance in lb. per ton.
18.1= ,90$ = grade which will have a grade resistance 
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of 18.1 pounds per ton, and is the through gradewhich will 
balance a 1.63$ grade operated as a pusher grade.
The rest of the line will now be investigated to see 
if a .90$ ruling grade may be obtained.
The only place, for traffic from Palmer to Providence 
where there is a question of its economy is from stations 
99 to 107 (stations 119-127 on thefinal location),where a 
grade of 1.14$ fit3 the slope of the hill.
84.5 + 22.8 = 27.1 lb. per ton = total resistance on 1.14$ grade.
2000 x 24.75 = 1828 - 200 = 1628 tons = net load on 1.14$
27.1 
grade.
10 x 1628 = 16280 tons = amount of traffic that can be hauled 
per day on a 1.14$ grade.
4.5 + 18.0 = 22.5 lb. per ton - total resistance on .90$ grade.
2000 x 24.75 = 2220 - 200 = 2020 tons = net load on .90$ grade.
22.5
16280 = 8.06 = number of trains required to haul traffic on .90$ 
20°0 
grade.
2 x 10 x 1.61 = $1.79 = cost per train mile on .90$ grade.
10 + 8.06
10 x 565 x 2 x 65 x 1.61 = $764000 = cost of operation rer
year on 1.14$ grade.
8.06 x 565 X  2 X 65.x 1.79= 685000 = cost of operation per
year on .90$ grade.
$7$000 difference in cost of 
operation per year.
$79000 X 16 ~ = $1,518,000 = capitalized cost of difference 
in cost of operation, which is the amount that may be profit­
ably spent in reducing the grade from 1.14$ to .90$.
596500 cu. yd. = total excavation for .90$ grade.
571500 cu. yd* = total excavation for 1.14$ grade.
225000 cu. yd. = difference.
225000 x #.50 = #67,500 which is the excess in cost of the 90$ 
grade over the 1.14$ grade. Since $1,518,000 could be profit­
ably spent in reducing the grade it is possible to obtain 
a .90$ ruling grade for traffic from Palmer to Providence.
The line will next be investigated to see if the same 
ruling grade can be obtained for traffic from Providence to .
Palmer.
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The oftly place to be investigated is from stations 62 to 
RO (70-98 on the final location), where at 1.18$ grade fits 
the ground. By a computation similar to the one above, the 
difference in cost of operation per year is found to be 
$94,000, which capitalized at 6$ is $1,568,000, while the 
difference in cost of construction is $146,400 making the 
.90$ grade economical.
From West Dudley to Webster then are two possible routes. 
One is to cut almost straight across the coutry, the other is 
to parallel the New York and New England R. R. The former is 
shorter, but a 1.52$ grade must be used, while a 1.14$ grade
can be obtained by the latter. These two routes will be in-
A  &  6.£Sfr,,‘. E> £
vestigated to see which is the 
cheaper. 10 x 365 x 2 x 64 x 1.61 (635 x 10 X 100) = ,
$737,650 = cost of operation per year on line A B D E.
10 x 365 x 2 x 57.75 x 1.6H-f.93 x .565 x 2 x .80) = $679,035.68
= cost per year on line A B O D E ,  73765 - 679035.68 =
p$58614.32 x 16 ^ = $977,000 = amoupt that can be economically 
spent in making the detour. An estimation of the cost of 
construction of the two lines shows that the detour will ac­
tually cost less to build. Morover the 1.14$ grade has been 
investigated and it has been found that it can reduced to .90$ 
so the detour will be used. ,
At station ^4 (46 on the final location), by making a 
detour around a hill the grade can be reduced from 1.90$ to .90$ 
On investigating it, it is found that $54,000 may be economically 
spent in making the detour, while the cost of
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construction of the detour is found to he $9,900 less than 
the other line.
These are the only places where any dificulties were 
met with in securing the desired grades and alignment.
COST OP PROPOSED LINE.
The estimated cost of the proposed line is given in 
the tables on pages (11-19) There are nine of these, the 
first eight giving the estimated cost of the line in 10 mile 
sections (forty stations) and the last one giving the total 
estimated cost.
This total estimated cost is $4,334,754 or 
$59,300 per mile.
This estimation does not include the cost of a 
station and terminals at Providence, which would probably 
cost $9,000,000 bringing the total cost to $6,^34,754 and 
the cost per mile to $86,900.
CONCLUSION.
The estimated cost per mile of the proposed extension 
is $59,300, which is not excessive, especially through country 
such as that through which the propose^ extension runs, with a 1 
long grade rising 395 feet, then passing through very hilly 
country for thirty five miles, and then gradually falling 700 
feet in thirty miles.
Passing as it does, through a rich manufacturing dis­
trict, with a probable traffic of approximately $4,000,000, 
and with a good seaport terminal it is the writers opinion that 
the line, if built should be a paying investment.
TABLE SHOWING
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TABLE I
ESTIMATED COST OF LINE PER 10 MILES.
ITEM UNIT UNIT COST UNITS REQ'D . TOTAL COST
Track above Mile $8274.00
STA. 0-40 
10.00
STA. 0-40 
$82740.00
Subgrade 
Land, (country) Acre 75.00 116.00 8720.00
Land )City) Acre 500.00 2.00 600.00
Clearing and Mile 275.00 10.00 2750.00
Grubbing 
Protection work Mile 520.00 10.00 3200.00
rip rap etc. 
Turnout s Each 250.00 5.00 750.00
Crossings Each 500.00 0 U
(Single tvack) 
Highway crossings Each 50.00 11.00 550.00
Overhead cross Cu. Yds. R .00 2400.00 19200.00
inga (concrete) 
Culverts (con- Cu. Yds. 8.00 1900.00 15200.00
Crete)
Pences* cattle Mile 565.00 10.00 5650.00
guards, signs 
Stock yards and Mile 75.00 10.00 750.00
appurtenances 
Water Stations Mile 210.00 10.00 2100.00
Fuel Stations Mile 95.00 10.00 960.00
Station Bldgs. Mile 770.00 10.00 7700.00
and fixtures 
Miscellaneous Mile 570.00 IQ .00 5700.00
Buildings 
General Repair Mi le 540.00 10.00 5400.00
Shops
Engine Houses, Mile &7o.00 10.00 5750.00
Turntables etc. 
Shop, Machinery Mile 240.00 10.00 2400.00
and tools. 
Track Scales Mile 25.00 10.00 250.00
Docks & Wharves Mile 800.00 10.00 8000.00
Telegrarh Lines Mile 175.00 10.00 1750.00
(Complete) 
Engineering Mile 1600.00 10.00 16000.00
Superintendence
Equipment Mile 5000.00 10.00 50000.00
Contingencies Mile 1000.00 10.00 10000.00
Stores and Mile 685.00 10.00 6850.00
supplies
Excavation Cu. Yds. .SO 1270000.00 581000.00
Sewer Pipe 24 in. Lin. ft. 1.60 500.00 480.00•
Steel Bridges Lin. ft. 20.52 0 0
Xdeck plate) 
Abutments 0
Total
0
$628040.00
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TABLE II
TABLE SHOWING ESTIMATED GOST OF LINE PER 10 MILES.
ITEM UNIT UNIT COST UNITS REQ’D. 
STA. 41-80
TOTAL COST 
STA. 41-80
Track above 
Subgrade
Mile |8274.00 10.00 §82740.00
Land, country Acre 75.00 116.00 8720. 00
Land (City) Acre 500.00 4.00 1700. 00
Clearing and 
Grubbing
Mile 275.00 10.00 7750. 00
Protection work, 
rip rap etc.
Mile 520.00 10.00 5200. 00
Turnouta Each 250.00 5.00 750. 00
Crossing^ 
(single track''
Each 500.00 0 0
Highway crossings Each 50.00 11.00 550. noOverhead crossings 
(concrete)
Cu. Yds. 8.00 2250.00 18000.00
Culverts(concrete) Cu. Yds. 8.00 5015.00 40120. 00
Fences, cattle 
guards & signs
Mile 565.00 10.00 5650. 00
Stock yards and 
appurtenances
Mile 75.00 10.00 750. 00
Water stations Mile 210.00 10.00 2100. 00
Fuel Stations Mile 95.00 10.00 950. 00
Station bldgs, 
and fixtures.
Mile 770.00 10.00 7700.00
Miscellaneous
buildings
Mile 570.00 10.00 5700. 00
General repair 
shops
Mile 540.00 10.00 5400. 00
Engine Houses, 
turntables etc.
Mile 575.00 10.00 5750. 00
Shop machinery 
and tools.
Mile 240.00 10.00 2400.00
Track scales Mile 25.00 10.00 750. 00
Docks & Wharves Mile 800.00 10.00 8000. 00
Telegraph lines 
(comrlete)
Mile 175.00 10.00: 1750. 00
Engineering
superintendence
Mile 1600.00 10.00 16000.00
Equipment:: Mile 5000.00 10.00 50000.00Contingencies Mile 1000.00 10.00 10000. 00
Stores & supplies Mile 685.00 10.00 6850. 00
Excavation Cu. Yds. .50 844000.00 255200. 00
Sewer pipe 2 4 in. Lin. ft. 1.60 500.00 800. 00
Steel bridges 
(deck plate) 
Abutments
Lin. ft. 20.52 0
0
Total
0
0
§524980.00
13
TABLE III
TABLE SHOWING ESTIMATED GOST OF LINE PER 10 MILES.
ITEM
rack above 
subgrade 
■and, (country) 
,and (city) 
Clearing and 
grubbing 
Protection work, 
rip rap etc. 
Turnouts 
Grossings 
(single track) 
Highway crossings 
Overhead cross­
ings (concrete) 
Culverts (con­
crete )
Fences, cattle 
guards & signs 
Stock yards and 
appurtenances 
Water stations 
Fuel Stations 
Station bldgs, 
and fixtiires 
Miscellaneous 
buildings 
General repair 
shops
Engine houses, 
turntables etc. 
Shop reach:nery 
and tools 
Track scales 
Docks & Wharves 
Telegraph lines 
(complete) 
Engineering 
superintendence 
Equipment 
C ont e nge nc i e s 
Stores & supplies 
Excavation 
Sewer pipe 24 in 
Steel bridges 
(deck plate) 
Abutments
UNIT UNIT COST UNITS REQ'Q 
STA. 81-120
TOTAL COST 
STA. 81-120
Mile 18274.00 10.00 #82740.00
Acre
Acre
Mile
75.00
300.00
275.00
116.00
5.00
10.00
8720.00
1500.00 2750.00
Mile 320.00 10.00 3200.00
Each
Each
250.00
300.00
3.00
0
750.00
0
Each 50.00 11.00 550.00
3
Cu. Yds. 
Cu. Yds.
8.00
8.00
4950.00
4795.00
39600.00
78360.00
Mile 365.00 10.00 3650.00
Mile 75.00 10.00 750.00
Mile
Mile
Mile
210.00
95.00
770.00
10.00:
10.00
10.00
2100.00
950.00
7700.02
Mile 570.00 10.00 5700.00
Mile 540.00 10.00 5400.00
Mile 575.00 10.00 5750.00
Mile 240.00 10.00 2400.00
Mile
Mile
Mile
25.00
800.00
175.00
10.00
10.00
10.00
250.00
8020.00
1750.00
Mile 1600.00 10.00 16000.00
Mile 
Mile 
3 Mile 
Cu. Yds. 
. Lin. ft. 
Lin. ft.
5000.00
1000.00 
685.00
.30
1.60:
20.52
10.00
10.00
10.00
685000.00
450.00
0
50000.00
10000.00 
6850.00
205500.00
720.00
0
0 o •
Total #477340.00
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TABLE IV.
TABLE SHOWING ESTIMATED COST OF LINE PER 10 MILES.
ITEM UNIT UNIT COST UNITS REQ’D TOTAL COST
Track above Mile $8724.00
STA. 121-160 
10.00
STA.121-160 
$87240.00
subgrade 
Land (country) Acre 75.00 116.00 8720.00
Land (cityt Acre 300.00 4.00 1200.00
Clearing and Mile 275.00 10.00 2750.00
grubbing 
Protection work Mile 320.00 10.00 3200.00
rip rap etc. 
Turnouts Each 250.00 1.00 250.00
Crossings Each 300.00 1.00 300.00
(single track) 
Highway crossings Each 50.00 11.00 550.00
Overhead cross- Cu. Yds. 8.00 5400.00 43200.00
j ings (concrete) 
Culverts (con- Cu. Yds* 8.00 3410.00 27280.00
Crete)
Fences, cattle Mile 365.00 10.00 3650.00
guards & signs 
Stock yards and Mile 75.00 10.00 750.00
appurtenances 
Water stations Mile 210.00 10.00 2100.00
Fuel stations Mile 96.00 10.00 950.00
Station bldgs. Mile 770.00 10.00 7700.00
and fixtures 
Miscellaneous Mile 570.00 10.00 5700.00
buildings 
General refair Mile 540.00 10.00 5400.00
1 shops
Engine houses, Milo 575.00 10.00 5750.0^
turn tables etc. 
Shop machinery Mile 240.00 10.00 2400.00
and tools 
|Track scales Mile 25.00 10.00 250.00
Docks & wharves Mile 800.00 10.00 8000.00
Telegraph lines Mile 175.00 10.00 1750.00
(complete^ 
Engineering Mile 1600.00 10.00 16000.00
superintendence
Equipment Mile 5000.00 10.00 50000.00
Contengencies Mile 1000.00 10.00 10000.00
:Stores and Mile 685.00 10.00 6850.00
supplies 
;Excavation Cu. Yds. .30 863000.00 258900.00
;Sewer pipe 24 in. Lin. ft. 1.60 550.00 880.00
Steel bridges Lin. ft. 20.5° 0 0(deck plate) 
Abutments 0
Total
0
$542880.00
TABLE SHOWING ES
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TABLE V 
TIMATED COST OF LINE PER 10 MILES.
ITEM UNIT UNIT COST UNITS REQ’D TOTAL COST
Track above Mile #8724.00
STA. 161-200 
10.00
STA.161-200 
#87240.00
subgrade 
Land (country) Acre 75.00 116.00 8720.00
Land (city') Acre 300.00 1.00 300.00
Clearing and Mile 275.00 10.00 2750.00
grubbing 
Protection work Mile 320.00 10.00 3200.00
rip rap etc. 
Turnouts Each 250.00 1.00 250.00
Crossings Each 300.00 0 0
(single track) 
Highway cross- Each 50.00 10.00 500.00
ings
Overhead cross- Cu. Yds. 8.00 4350.00 34800.00
ings (concrete) 
Culverts Cu. Yds. 8. Of' 3653.00 29224.00
(concrete) 
Fences, cattle Mile 365.00 10.00 3650.00
guards & signs 
Stock yards and Mile 75.00: 30.00 750.00
appurtenances 
Water stations Mile 210.00 10.00 2100.00
Fuel stations Mile 95.00 10.00 950.00
Station bldgs. Mile 770.00 10.00 7700.00
and fixtures 
Miscellaneous Mile 570.00 10.00 5700.00
buildings 
Engine houses, Mile 575.00 10.00 5700.00
turntables etc. 
General repair Mile 540.00 10.00 5400.00
shops.
; Shop machinery Mile 240.00 10.00 2400.00
and tools 
Track scales Mile 25.00 10.00 250.00
Docks wharves Mile 800.00 10.00 8000.00
Telegraph lines Mile 175.00 10.00 1750.00
(complete)
Engineering Mile 1600.00 10.00 16000.00
superintendence
Equipment Mile 5000.00 10.00 50020.00
Contengencies Mile 1000.00 10.00 10000.00
Stores and Mile 685.00 10.00 6850.00
supplies
i Sewer pipe 24 in Lin. ft. 1.60 300.00 480.00
Excavation Cu. Yds. .30: 515000.00 154500.00
Steel bridges Lin. ft. 20.52 1650.00 ^3853.00
(deck plate) 
Abutments
Total
33850.00
#466697.00
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TABLE VI
TABLE SHOWING ESTIMATED COST OF LINE PER 10 MILES •
ITEM UNIT UNIT COST UNITS REQ’D TOTAL COST
Track above Mile $8724.00
STA. 201-240 
10.00
STA.201-240 
$87240.00
suhgrade 
Land (country) Acre 75.00 116.00 8720.00
Land (city) Acre 300.00 18.00 5400.00
Clearing and MILE 275.00 10.00 2750.00
grubbing 
Protection work Mile 320.00 10.00 3200.00
rip rap etc* 
Turnout s Each 250.00 3.00 750.00
Crossings Each 300.00 0 0
(single track) 
Highway cross- Each 50.00 5.00 250.00
ings.
Overhead cross- Cu. Yds. 8.00 6300.00 50400.00
ings (concrete) 
Culverts, Cu. Yds* 8.00 7232.00 57856.00
(concrete^ 
Fences, cattle Milo 365.00 10.00 3650.00
guards & signs 
Stock yards and Mile 75.00 10.00 750.00
appurtenances 
Water stations Mile 210.00 10.00 2100.00
Fuel stations Mile 95.00 10.00 950.00
Station bldgs* Mile 770.00 10.00 7700.00
and fixtures 
Miscellaneous Mile 570.00 10.00 5700.00
| buildings 
General rerair Mile 540.00 10.00 5400.00
shops
Engine houses Mile 575.00 10.00 5750.00
turntables etc. 
Shop machinery Mile 240.00 10.00 2400.00
and tools 
Track scales Mile 25.00 10.00 250.00
Docks & wharves Mile 800.00 10.00 8000.00
Telegraph lines Mile 175.00 i o .oo 1750.00
(complete)
Engineering Mile 1600.00 10.00 16000.00
superintendence
Equipment Mile 5000.00 10.00 50000.00
Contingencies Mile 1000.00 10.00 10000.00
Stores and Mile 685.00 10.00 6850.00
supplies 
i Excavation CU. Yds. .30 950000.00 285000.00
: Sewer pipe 24 in. Lin. ft* 1.60 300.00 480.00
: Steel bridges Lin. ft. 20.52 3300.00 67716.00
(deck plate) 
Abutment
Total
67700.00
$734913.00
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TABLE VII
TABLE SHOWING ESTIMATED COST OF LINE PER 10 MILES.
ITEM UNIT UNIT COST UNITS REQ’D TOTAL COST
Track above Mile $8724.00
STA.241-280 
10.00
STA.241-280 
$87240.00
subgrade 
Land (country) Acre 75.00 116.00 8720.00
Land (city) Acre 500.00 35.00 10500.00
Clearing and Mile 275.00 10.00 2750.00
grubbing 
Protection work Mile 320.00 10.00 3200.00
rip ran etc. 
Turnouts Each 250.00 3 .00 750.00
Crossings, Each 300.00 1.00 300.00
(single track) 
Highway crocs- Each 50.00 20.00 1000.00
ings
Overhead cross- Cu. Yds. 8.00 10800.00 86400.00
ings (concrete) 
Culverts, Cu. Yds. 8.00 985.00 7880.00
(concrete) 
Fences, cattle Mi le 365.00 10.00 3650.00
guards & signs 
Stock yards and Mile 75.00 10.00 750.00
; appurtenances 
Water stations Mile 210.00 10.00 2100.00
Fuel stations Mile 95.00 10.00 950.00
Station bldgs. Mile 770.00 10.00 7700.00
| and fixtures
Miscellaneous Mile 570.00 10.00 5700.00
| buildings 
General repair Mile 540.00 10.00 5400.00
shopB
| Engine houses, Mile 575.00 10.00 5750.00
turntables etc. 
Shop machinery Mile 240.00 10.00 2400.00
and tools 
Track scales Mile 25.00 10.00 250.00
Docks & wharves Mile 800.00 10.00 8000.00
Telegrar>h lines Mile 175.00 10.00 1750.00
(complete)
! Engineering sup­ Mile 1600.00 10.00 16000.00
erintendence
Equipment Mile 5000.00 10.00 50000,00
Contingencies Mile 1000.00 ■ 10.00 10000.00
Stores and Mile 685.00 10.00 6850.00
supplies
Excavation Cu. Yds. .30 578000.00 173400.00
| Sewer pipe 24 in Lin. ft. 1.60 250.00 400.00
| Steel bridges Lin. ft. 20.52 3600.00 73872 <00
(deck plate) 
Abutments
Total
73875.00 
$728137.00
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TABLE VIII
TABLE SHOWING ESTIMATED COST OF LINE PER 10 MILES.
ITEM UNIT UNIT COST
Track above 
subgrade
Mile #8274.00
Land (country) Acre 75.00
Land (city) Acre 500.00
Clearing and 
grubbing
Mile 275.00
Protection work 
rip rap etc.
Mile 520.00
Turnouts Each 250.00
Crossings 
(single track)
Each 500.00
Highway cross­
ings
Each 50.00
Overhead cross­
ings (concrete)
Cu. Yds* 8.00
Culverts, 
(concrete)
Cu. Yds. 8.00
Fences, cattle 
guards & signs
Mile 565.00
Stock yards and 
appurtenances
Mile 75.00
Water stations Mile 210.00
Fuel stations Mile 95.00
Station bldgs* 
and fixt\3res
Mile 770.00
Miscellaneous
buildings
Mile 570.00
General repair 
shops
Mile 540.00
Engine houses, 
turntables etc.
Mile 575.00
Shop machinery 
and tools
Mile 240.00
Track scales Mile 25.00
Docks & wharves Mile 800.00
Telegraph lines 
(complete) 
Engineering
Mile 175.00
superintendence Mile 1600.00
Equipment Mile 5000.00
Contingencies Mile 1000.00
Stores and 
supplies
Mile 685.00
Excavation Cu. Yds. .50
Sewer pipe 84in •Lin. ft. 1.60
Steel bridges 
(deck plate) 
Abutments
Lin. ft. 20.52
UNITS REQ’D TOTAL COST
STA.281-292 STA.281-292
5.00 #24822.00
58.00 5710.00
0 0
5.00 865.00
03 • o o 960.00
1.00 250.00
0 0
5.00 150.00
4150.00 55200.00
15500.00 106400.00
5.00 1095.00
Oo•tc 225.00
5.00 6*0.00
5.00 285.00
5.00 2*10.00
03 • O o 1710.00
3.00 1620.00
5.00 1725.00
*.00 720.00
5.00 75.00
5.00 2400.00
5.00 525.00
5.00 4800.00
5 .no 15000.00
5.00 5000.00
5.00 2025.00
79500.00 23850.00
100.00 160.00
0 0 ‘
0
Total
19
TABLE IX
TABLE SHOWING TOTAL ESTIMATED COST OP LINE.
ITEMS UNIT UNIT COST UNITS REQ'D TOTAL COST
Track above 
subgrade
Mile $>8274.00 75.00 #604002.00
Land (country) Acre 75.00 850.00 49750.00Land (city) Acre 500.00 69.00 20700.00
Clearing and Mile 275.00 75.00 20115.00grubbing 
Protection work Mile 520.00 75.00 25560.00rip rap etc. 
Turnouts Each 250.00 18.00 4250.00Highway cross- Each 750.00 82.00 4100.00ings
Crossings 
(single track)
Each 500.00 2 .0 0 600.00
Overhead cross- Cu. Yds. 8 .0 0 40600.00 524800.00ings (concrete) 
Culverts Cu. Yds. 8.00 45290.00 562520.00(concrete) 
Pences, cattle Mile 565.00 75.00 26645.00guards & signs
Stock yards and Mile 75.00 -3 • o o 5475.00appurtenances 
Water stations Mi le 2 1 0 .0 0 75.00 15550.00Fuel stations Mile 95.00 75.00 6955.00Station bldgs, 
and fixtures
Mile 770.00 75.00 56210.00
Miscellaneous Mile 570.00 -3 03 • O o 41610.00buildings 
General repair 
shops
Mils 540.00 -3 03 • O o 59420.00
Engine houses, Mile 575.00 75.00 41975.00turntables etc. 
Shop machinery Mile 240.00 -3 03 • O o 17520.00and tobls 
Track scales Mile 25.00 75.00 1825.00Docks & wharves Mile 800.00 75.00 58400.00Telegraph lines 
(complete)
Mile 175.00 75.00 12775.00
Engineering Mile 1600.00 75.00 116800.00superintendence
Equipment Mile 5000.00 75.00 565000.00Contingencies Mile 1 0 0 0 .0 0 75.00 75000.00Stores and Mile 685.00 75.00 49975.00supplies
Excavation Cu. Yds* .50 {5,884,500.00 1,765,550.00Sewer pipe 24 in Lin. ft. 1.60 2,750.00 4,400.00Steel bridges Lin. ft. 20.52 8,550.00 175,441.00(deck plate)
Abutments 175,425.00
Total #4,554,754.00Cost per Mile 59,500.00
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